Placental and blood-brain barrier transfer following prenatal and postnatal exposures to neuroactive drugs: relationship with partition coefficient and behavioral teratogenesis.
In order to determine the neurotoxicity of prenatal and postnatal exposures to neuroactive drugs in developing rats, we examined placental and blood-brain barrier (BBB) transfers of these radiolabeled drugs when they were administered sc to pregnant rats on Day 19 of gestation, and to pups on Days 2, 7, and 14 after birth. The logarithms of partition coefficients (log Pcorr), used as indices of the lipid solubility of the drugs, decreased in the order propranolol greater than chlorpromazine greater than haloperidol greater than atropine greater than reserpine greater than dopamine greater than epinephrine greater than norepinephrine. The coefficients of correlation between log Pcorr and BBB transfer were statistically significant in all dams, fetuses, and pups. Propranolol, chlorpromazine, and haloperidol, having high lipid solubility, passed rapidly into fetuses. Behavioral teratogenesis occurred to a greater extent with postnatal than with prenatal exposures. All moderately and poorly lipophilic drugs transferred into fetuses, although at lower plasma concentrations than in dams. BBB transfer was low in dams, fetuses, and pups. The behavioral teratogenic potential of these drugs was relatively weaker than that of highly lipophilic drugs. Our results suggest that BBB transfer of drugs, which varies according to lipid solubility, is a major factor in behavioral teratogenesis. Highly lipid-soluble drugs were readily incorporated into developing rat brains, becoming strongly behaviorally teratogenetic by impairing postnatal functional maturation.